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QUARRY ACCIDENTS IN THE UNITED STATES DURING 
THE CALENDAR YEAR 1918. 


By Avpert H. Fay. 


INTRODUCTION. 


Reports received by the Bureau of Mines on labor and accidents 
at quarries in the United States during 1918 show an increase in the 
fatality rate and a decrease in the nonfatal accident rate. The fatality 
rate in 1918 was 2.11 as compared with 1.83 in 1917. Nonfatal 
injuries decreased from 185.14 per 1,000 workers (300-day) in 1917 to 
147.07 in 1918. The number of fatalities reported was 125, as com- 
pared with 131 in 1917, and the total number of employees reported 
was 68,332, as compared with 82,290 in 1917. The reduction in the 
number of employees was due to war conditions curtailing activity 
in the building industries. In the accompanying table the actual 
number of employees is reduced to the equivalent number of 300-day 
workers, and all fatality and injury rates are calculated on this basis. 

A special set of tables presents information on building-stone and 
crushed-stone operations for the year 1918, and there are tables on 
accidents due to the use of explosives, hand and mechanical haulage, 
and machinery. The classification of accidents, wherein mills, 
rock-dressing plants, and crushers are segregated from those occur- 
ring in quarries, furnishes representative figures for such outside 
works. These tables are presented in order that details as to the 
exact causes of accidents may be shown more precisely. Similar 
tables were compiled for 1917 and published in Technical Paper 213 
‘Quarry Accidents in the United States during the Calendar Year 
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Number of men employed, days’ work performed, and number of men killed and in- 
jured at all quarries in the United States. 


Men employed. Number killed. | Number injured. 
oe 5 Equiy- : Per Per 
Year. Spee renee alent in| Total shifts. 1,000 1,000 

coh etua ay 300-day 300-day 

active. | number. | workers Total. | vorkers| Total. | workers 

(caleu- (ecaleu- (caleu- 

lated). lated). lated). 
NOID ote ihe se ee ciee cies,s 249 | 113,105 93, 837 28, 151, 043 213 2. 27 6, 552 69.82 
1913; -.. 22 ee alee te ee 246 106, 278 87,141 26, 142, 237 183 2.10 7,739 88.81 
OTA R res i eee ee 233 | 87,936 | 68,187] 20,456, 157 180 2.64] 7,836] 114.92 
1915 3.4% - Ae Ae 246 | 100,740 | 82,447] 24,734,294 148 1.80] 9,671 117.30 
TSG eee se ee 253 | 90,797 | 76,457 | 22,937,178 173 2.26 | 13,427] 175.62 
Average for five years. 245 99,771 | 81,614 24, 484, 168 179 2.19 9, 045 110.83 
TE ara a a 261| 82,290] 71,525 | 21,457,357 131 1.83 | 13,242] 185.14 
19183 455 Aap eee 260] 68,332 | 59,285 | 17,785,504 125 D1 |) 8,719.1) 9 147a07 


SCOPE OF STATISTICS. 


The tables in this report have been compiled by the Bureau of 
Mines from reports received directly from operators, and represent 
all stages of the quarrying industry. 

Although the Bureau of Mines is authorized to collect data relating 
to accidents at mines and quarries, there is no Federal law com- 
pelling operators to render such reports. The reports received from 
operators are voluntary responses to the bureau’s requests for infor- 
mation. Most of these requests were answered cheerfully and 
immediately. The statistics tabulated represent 1,620 operators who 
actually worked their quarries during the year, so that the statistics, 
while not complete, are thoroughly representative of the industry. 
The number of active operators reporting was about 450 less than in 
1917, due no doubt, to the decreased demand for certain classes of 
building material by reason of the war. The wider use of cement 
and concrete is also reducing the demand for rough building stone. 

The Bureau of Mines will be glad to receive suggestions from State 
inspectors, and from other persons interested in quarrying, as to the 
form in which statistical data can be presented most effectively and 
as to methods of making these data of most use to the quarry 


industry. 
CLASSIFICATION OF INJURIES. 


Many of the States now have compensation laws, and in order to 
conform with their classifications, the bureau’s classification of 
serious and slight injuries is on a 14-day (2 weeks) basis. Details 
by States are given in Table 32. 

The classification and the number of injuries in each group for 1917 
and 1918 are as follows: 
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QUARRY ACCIDENTS IN UNITED STATES, 1918, 5 
Comparison of quarry accidents, 1917 and 1918. 


Injury. 1917 1918 


Un LEE Sede! Gt Se Sie tal eas SP en oy a rer te 131 125 
2. Serious (time lost, more than 14 days) : 
(a) ee disability— 


(REI Be Sle le aa tel ele ES 8 Ra He a RR oe SM 10 7 

SPAN ial Dae root ee LS Salas Setaaertaa Sere ee et ewes ve sats o's ods 354 185 

(6) Otherste 12s f2 s23 5532 ei eer tects LeBrince Boschi beradeee edo eck pepeanee 2, 266 1, 466 
Soueht (hime lost, | toll4idays inclusive) 2.5 3s Anonn ete hens cn eeanaaasercesereor 10, 612 7,061 
WOE. mec oc De ARABS SE ERE cece Ue de Eclerin ope oe te St oc SHEE ete Se aaeeoe sae Repore 13, 373 8, 844 

MenLom ployed - 2ssc 7 5.28 «ct ieb tots fests tga Ss Dae ee ee Be eee eae 82, 290 68, 332 


a Permanent total disability.—Loss of both legs or arms, one leg and one arm, total loss of eyesight, paralysis, 
or other condition permanently incapacitating workman from doing any work ofa gainful occupation. 

b Permanent partial disability —Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, any 
dislocation where ligaments are severed, or any other injury known in surgery to be permanent partial 


disability. 
QUARRIES CLASSIFIED. 


The quarries are classified according to the rock quarried, as fol- 
lows: Cement rock, granite, limestone, marble, sandstone and blue- 
stone, slate, and trap-rock. The tables show the number of persons 
killed and injured, the number of operators reporting, the days’ 
labor performed, and the rates and injuries per 1,000 300-day workers. 

A summary of the more important figures for all quarries in the 
United States during the years 1918 and 1917 isgivenin Table1l. The 
causes of the accidents are shown in Tables 4 and 5, and the percentage 
of accidents due to any one cause is given in Table 15. Wherever 
possible, comparative figures for previous years are given. 


TaBLE 1.—All quarries: Men employed and number killed and injured, by kinds of 
quarry, during the years ended Dec. 31, 1918 and 1917. 


1918. 
Men employed. Killed. Injured. 
Active Equiva- Per 
Kind of quarry. opera- lent in 1.000 Per |Widows.|Orphans. 
tors. | Actual | 300-day |Num- 300-da. Num- 1,000 
number.| workers | ber. |“ 7oue| ber. | 300-day 
(caleu- ets workers. 
lated). 
Cement rock: ::.. 2-23: 64 7,904 7,467 16 2.14} 1,782 | 238.65 14 34 
Granite. . i223 2s ye 248 7,909 6, 200 13 2.10 680 | 109.68 10 22 
Lamiestone: 55 Lot se esks 832 | 34,873 30, 127 54 1.79 | 4,258} 141.34 33 7 
MISEDIG)....2'. 4.) ic. 29 reams 42 3,414 3,275 7 2.14 190 58. 02 4 5 
2.38 : 
3.16 


1917 
Cement rock 10, 359 31 2.99 | 2,877 | 277.738 10 10 
Granite 12,950 20 1.54] 2,457] 189.73 10 9 
Limestone st 32,999 59 1.79 | 5,792] 175.52 31 75 
Minhas eee fee Fo ea 3 3,503 2 57 351 100. 20 2 5 
Sandstone and bluestone. 4,054 4 .99 482} 118.89 4 5 
SL Te ee ee ee 3,829 5 1.31 429 | 112.04 4 7 
Trap rock 3,031 10 2.61 854 | 222.92 9 4 
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GRANITE QUARRIES. 


The figures for granite quarries, by causes and States (Tables 7 and 
8), are compiled from reports of 248 operators, employing 7,909 men, 
of whom 5,490 were employed in and about the quarries and 2,419 
at outside works. When reduced to a 300-day basis the total number 
of full-time workers becomes 6,200, and the rates are based on this 
figure. The total reported deaths and injuries due to accidents are as 
follows: Number of deaths, 13, or 2.10 per 1,000 (300-day workers) ; 
number of injuries, 680, or 109.68 per 1,000 (300-day workers). The 
fatality rate (Table 1) shows an increase over the preceding year, but 
the nonfatal injuries are considerably less. 


LIMESTONE QUARRIES. 


The figures for limestone quarries, by causes and States (Tables 9 
and 10), are compiled from the reports of 832 operators, employing 
34,873 men (30,127 300-day workers), of whom 26,341 were em- 
ployed in the quarries and 8,532 outside of the quarries. The average 
number of days worked in 1918 was 259, as compared with 255 in 
1917. The total reported deaths and injuries due to accidents are 
as follows: Number of deaths, 54, or 1.79 per 1,000 (800-day workers) ; 
number of injuries, 4,258, or 141.34 per 1,000 (800-day workers). 


SANDSTONE AND BLUESTOWE QUARRIES. 


The figures for sandstone and bluestone quarries by States (Tables 
11 and 12) are compiled from reports of 255 operators, employing 
8,536 men, of whom 3,635 were employed in the quarries and 4,901 
outside of the quarries. The total number of employees, reduced to 
the equivalent of 300-day workers, becomes 7,991, and the ratios are 
based on this figure. The total reported deaths and injuries due to 
accidents are as follows: Number of deaths, 19, or 2.38 per 1,000; 
number of injuries, 1,183, or 148.04 per 1,000 (300-day workers). 


CEMENT-ROCK QUARRIES. 


The cement-rock quarries (Tables 13 and 14) are represented by 
64 operators, who employed 7,904 men, of whom 3,011 were employed 
in the quarries and 4,893 employed in mills and other outside works. 
The total number of employees, reduced to a 300-day basis, is equiv- 
alent to 7,467 300-day workers, and the accident ratios are based 
on this figure. The total reported deaths and injuries due to acci- 
dents are as follows: Deaths, 16, or 2.14 per 1,000; and injuries 
1,782, or 238.65 per 1,000 (Table 1). The high ratio of injuries in 
the cement-rock quarries as compared with other quarries is prob- 
ably a result of many cement quarries being worked by companies 
that keep better records and render more detailed reports. Many 
small quarry operators keep no record of injuries, hence the seem- 
ingly small number of nonfatal accidents in some of the other groups. 
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ACCIDENTS BY PRINCIPAL CAUSES. 


Table 15 compares the percentage of accidents from various causes 
in the quarries and at outside works. 
percentage of fatalities for the entire industry and the second column 
the percentage of accidents in the quarries on the basis of the total 
number of accidents occurring therein. 
due to various causes outside of the quarries is also shown. 
percentages are more nearly in keeping with the true hazard of each 
branch of the industry than are those in the first column. which are 
based on the industry as a unit. 


The first column shows the 


The percentage of accidents 


Such 


TaBLe 15.—All quarries: Causes of fatalities and injuries, showing percentage due to 
each cause and corresponding rates per 1,000 800-day workers employed during the year 


ended Dec. 31, 1918. 


Number killed. Number injured. 
Per 1,000 300- Per 1,000 300- 
Per cent of total. day workers. Per cent of total. day workers. 
Cause of accident. 
Grand | Class | Grand] Class | Grand| Class | Grand| Class 
total. | total. | total. total. | total. | total. 
1 2 3 6 7 8 
In aud about quarry: 
. Falls or slides of rock or over- 
bundensis* 2 eee She cana 14.40} 22.22 0.30 9.81 9.09 14.55 
2. Handling rock at face......... 2.40 3.70 .05 18.88 | 17.49 27.99 
3. Timber or hand tools. ........ 1.60 2. 47 . 03 3.35 3.10 4.97 
4: Explosives. vccesstcecenc case 13.60 | 20.98 .29 2.75 2.55 4.08 
5: Hanlave ee ee eae 9.60} 14.81 54) 12:31 |. 11.40 18.25 
6. Halls of personsys..-.oseseeeene 8.80 | 13.58 .19 4.68 4.34 6.94 
7. Falling objects (other than 1 
ANID) So aces ocak ener cae meal . 80 1.24 02 4,42 4.10 6.56 
8. Flying Objects doe eased . 80 1.24 02 13.16 | 12.20 19.52 
Ol emlechneity 6 sg0s aeroaeee eee 2.40| 3.7 .05 .47 .44 .70 
10. Drilling and channeling (by | 
machine or hand).......... .80; 1.24 02 3.11 2.88 4.62 
Ti Machinery=.,.oosa05- < sseemeee 6. 40 9.87 83 8.70 8. 06 12.90 
12. Nails, splinters, CUG.- Tia e asses .80 1.24 .02 1.64 1.52 2.43 
13. Boiler and air-tank SEplotens: 1.60 2.47 . 03 09 08 .13 
V4. BUrns oi ccs cce hd Sana ee Re oe EE ee re eae eee eee eek 1.57 1.45 2.32 
15:, Other.causess) 42 eee eee ee 15.06 | 13.95 22.33 
Total: jsecen sseseces 100.00 | 92.65] 148.29 
In outside works 
Haulagen. sons ee eee 7.19 3.92 10. 43 
17:, Machinery: 2 seccetesecese ce 14.54 7.91 21.09 
18; Hand tools 2) ocr tenses A 4. 20 11.19 
19. Nails, splinters, etc 3. 53 1.92 5.12 
20: Blectricity: 3. ss ee eee 1.36 .74 1.98 
21. Falls of persons.2) So see. 9.33 5.08 13.53 
22. Falling objects (rocks, tim- 
bers, ete) 25 Soe. eee 3. 20 9. 09 .07 11.75 6.39 17. 04 
23: Elyimgionjectss+.ccneensce cera. .ae 12.90 7.02 18.70 
24. Handling rock by hand... 6. 60 3.59 9.58 
25 sBUIishese pen cee eee 5.27 2.87 7.64 
26: Other causes. . 5... 2s see oeeeee 19.81 | 10.78 28.73 
Total 032525 s eee 100.00 | 54.42 | 145.03 
Grand total). ..)... soe.) 72005 009)-.7 ol ee ee eLOO cer cee. SAT OWA Se eo oe 
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The fatality and injury rates per 1,000 300-day workers are also 
given for the quarry industry as a unit in columns 3 and 7; the 
quarry rates and the outside-works rates are given separately in 
columns 4 and 8. ~ 


FALLS OR SLIDES OF ROCK. 


Of the total number of fatalities in and about the quarry 22.22 per 
cent are due to falls or slides of rock or overburden. This percentage 
is the largest of any of the 15 causes enumerated. Explosives rank 
next with 20.98 per cent. The number of nonfatal injuries from 
slides of rock is not so great as those from handling rock at the face, 
the former: being 9.81 and the latter 18.88 per cent. 


EXPLOSIVES, 


The fatalities due to the use of explosives in the quarry amount to 
20.98 per cent of the class total. Table 16, by 11 subdivisions, 
shows the fatalities and injuries due to explosives. The detailed 
classification given in this table places before the operator and the 
inspector further information on the handling and use of explosives 
in quarries, and shows where is the largest field for safety work. 


TasLe 16.—Fatalities and injuries due to explosives during the year ended Dec. 81, 1918. 


| 
Drill-|Strik- Caps 
rf = y Re- | Pre- . 
Trans- _| ing | ing _|deto-} Un- De- _|Miscel 
Kind of quarry. porta- a into in me a guarded carers ree layed lane- |Total, 
ion. . (0) oose Z ors, | shots. ast.| ous. 
holes, | rock. etc. soon. jshots. 
Killed: 
Cement rock....|.....-.- Be ore eer sess. oe) ee Deke 1 ee 4 2 
Soo Ce ae ee 2 ee, eee ae Soot = SEES 6 — joe = see! aan he ae ae See eee Bee 
JSATGE iG) See ee (GRR BS opel e ae) See Se ee 1 1 2 
io Dab Gigs naeiseies cic) Gaeta eto OPO Ae EE eed Cg acc] Ie epee GAEDE IQUCCe DEY IEICE GEG) SEE ae een 
Sandstone and 
pluestone: == 2 -|-s5-..: Pal be eases Sl [aes — oe erat ee |e ae eal 
RL ee cae act bapeccr| Sone ace] Sie ae Geers. Bsc’ Auton anne! amie i (ns a oe je 
Trap TOCk../-~.-.<|-= =< 1 LA tees ee ea ace eee hee ca [ ero caine =o = 
Total, 1916.0) 2-522-- 4 Pes pa af Racal tale 8 1 1 6 
Total, 191722 2. Cd cae a ee, epee ak 1 des ode w 1 10 
Injured: nee 
Cement rock.... Bb fee S| eee) oe a 1 Pees | Cea 6 
Grarrtes. . 21.5. . | eee i eae ELE ec, (palace (2 Mea hemes | a aaa 1 
Limestone... ... 8 1 3 op Best = ee 3 5 18 7 
2111 |e eeln ee et [ak SE a I Se [bl ae 1S oe IIE ee Ak ak Ss lee ee apee eee 
Sandstone and 
PIUESTONE. 262-2622. i here, a5) Chere g Innis] MORAOE CMe BACAR Gace SBeee 
|S 25 See eee | AP US oe ee ee ea Slee Sas Pee 
rap LOCK. - = +.4|2. 5: s2 cB (Rad (oral ta cacy ec tee (A, 4 
Total, 1918.... 10 6 8 5 1 3 7 18 18 
Total, 1917. <=. 8 10 12 VAS | | - Aa 17 7 30 18 


MACHINERY. 


Of the fatalities in the quarries 9.87 per cent were from machinery; 
at outside works 20.46 per cent were from this cause (Table 15). Of 
the nonfatal injuries in quarries 112 out of 478 were due to cables 
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and their attachments, indicating a need of making such equip- 
ment safer. Table 17 shows in detail the fatal and nonfatal inju- 
ries due to the various types of machinery. 

Accidents due to machinery are entirely too frequent, and more 
care should be exercised in the endeavor to reduce them to a mini- 
mum. 


Tasie 17.—Fatalities and injuries due to machinery during the year ended Dec. 31, 1918. 


In and about quarry. In outside works. 
j esa Tra = 
Lo) | | 80 ss) ee 
8 |sais a [33/3 
Sey |.2 a it et 2 
Kind of g2\se\s | 3 g2/ ees . 5 
of quarry. a bow | B = =| a8 78 ZB s 
a ws io 7 a Aes! Lola! "5 = 
eayes/Eel S/S] [fees /bs| 1s] 12 
we | Ss qa| a we | Ss a] a ° 
q+. Ss eo a” 8 | RS oe I S| = 
— oa 4 g ba 5 RS SS 4, Oo + Oo 
2°*|43lg R|/ ois f2clzsis dais q 
ma — ea! ma) Bol Lea iat co! 
S Spo (i=! Sl se oe arcs || E |e Be 
Aliso | an)jore FH jo |& Oe 40 o 
Killed: 
Bes Cre bass a 1a) 
arpa PEA nie Rm es 
"ee Bee: | 
ee 2 | 
7 4 7 
1 1} 10 
12 6] 45 
seine 1 1 
AN eae 2 
[iM pe aa ee 
4 1 5 
Total, 1918 34} 13] 70| 304 
1351 


Total, 1917 —a, iveas Sees 186 | 632 


HAULAGE. 


The 14.81 per cent of haulage fatalities in and about the quarries 
has been segregated (Table 18) under hand and animal haulage, 
mechanical haulage, and railway cars and locomotives. As regards 
accidents at outside works, haulage is responsible for 36.37 per cent 
of the fatalities. In and about the quarries 11 of the 12 haulage 
fatalities were due to the mechanical equipment. At outside works 
the fatalities from railway cars and locomotives were 10, as compared 
with 4 for hand and 2 for mechanical haulage. 
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TasLE 18.—Fatalities and injuries due to haulage® during the year ended Dec. 81, 1918. 


In and about quarry. In outside works. 


Rail- 
way 
Kind of quarry. Hand | Me- | cars Hand | Me- 
and | chan- and and chan- 
animal.| ical animal.| ical- 
Killed: 
(Teeny i (ec eben ae, Gaps beep Gate 3 re See ol |e eel eee BOoAeeee apere on 
Conti ee, Roe See ete ee en ee ene ate tga Gecetlor SoSeerer: emer e 
WAMeStOHO.. o--c-se-ce 2s 1 1 2 
1S 0) Pe as Se See a Soa ee eo Sot apsts SeSpodse Coeeeeee 
Sandstone and _ blue- 
iO Gira czpmacs dus sese te Peseescs 2 OE BEERS V0" 98 C8) bapsise = ageee se ae eeoe bdoocenad 
VEWIG, denice etre bine Beene ae se acoe Benes be hoerocd Secs 4ae Mae be [cues Se |e See 
TAD MOCK. Sense sees oe lnseecetece ceed) | Lee ER. Sheed lo os nlc oatenres 
Total, 1918........ 1 5 2 | 
Potalt9i7 2-2 < 5. 2 3 3 
Injured: | 
Cement rock: 3.3--2.0. 9 39 7 
Granites <2 3.5. jen eis aoe o 2 
UiimMmeStOnet 2. esse secec 159 66 iyi 
MERE DIOS oo Sys thc cclecha eer) nla eee bene aotera |aucts erttew cba aigeeiss 3 
Sandstone and _ blue- 
BEOHC-228- Sie = soho aes 13 16 1 
tS) Ee ee ee eis, eee Sale A saeele yon oe eee lips Ae oe ce 
rap rock:y...2620 222 ae 13 2 8 
Total, 1918... ..- 206 128 38 
Motel 19s ees. s- 283 209 114 | 83 


a Does not include ‘‘ Handling rock at face.’’ 


Tables similar to Nos. 16, 17, and 18 were first published by the 
bureau, for 1916, in Technical Paper 193,% to which the reader is 
referred for additional information. 


ACCIDENTS IN BUILDING-STONE QUARRIES AND CRUSHED- 
STONE QUARRIES. 


As different classes of stone—for example, building stone and 
crushed stone—are produced at quarries, the methods of quarrying 
must vary, especially as regards blasting, handling, and transporting 
the quarry product. In handling building stone much care has to 
be taken to insure minimum breakage. Furthermore, in the produc- 
tion of building stone the least possible amount of explosives must be 
used to prevent shattering. At quarries producing crushed stone, on 
the other hand, the excessive use of explosives is advantageous, 
because it makes a large proportion of fragments that may require 
no further breaking; also, explosives are used to break exceedingly 
large pieces, so that they will go through the crusher without further 
reduction by sledging. Consequently, there is a wide difference in 
the amount of explosives used to produce these two classes of stone. 


a Vay, A. H., Quarry accidents in the United States during the calendar year 1916: Tech. Paper 193, 
Bureau of Mines, 1918, pp. 32-37. 
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Stone to be used as a crushed product will require no care to prevent 
breakage—in fact, the more breakage the better—and for this reason 
also the accident hazard is undoubtedly greater. 

In order to compare the accidents in these two branches of the 
quarry industry the accident reports of representative companies 
producing building stone, employing 4,731 men (4,508 300-day 
workers), and those producing crushed stone, employing 8,687 men 
(7,839 300-day workers), were tabulated, as shown in Tables 19, 20, 
and 21. In compiling the figures no reports were used which did 
not seem to be complete and to show the operator’s interest in the 
matter of accident records. Therefore the figures in these tables 
should be fairly representative of these two branches of the industry. 

The fatality and injury rates are based on the number of 300-day 
workers, as shown in Table 20. The fatality rate in the quarries 
producing building stone was 1.41 per 1,000, as compared with 1.89 
per 1,000 at those producing crushed stone. The difference in fatality 
rates in the outside works is similar, the figures being 2.27 for building 
stone and 3.26 for crushed stone. The nonfatal injuries in the 
building-stone quarries were 169.13 per 1,000 (300-day workers), 
whereas in the crushed-stone quarries they were 193.33 per 1,000 
(300-day workers). The nonfatal injuries in the outside works 
handling building stone were 94.53 per 1,000, as compared with 
193.49 per 1,000 in the crushed-stone industry. There were no 
fatalities due to explosives in the building-stone industry, as com- 
pared with 2 in the crushed-stone industry, and the nonfatal injuries 
due to explosives were 7 as compared with 29. 

Nearly every comparison shows fatalities and injuries are seemingly 
higher in the crushed-stone industry than in the building-stone 
industry. Table 20 shows the fatality and injury rates for the two 
groups, building stone and crushed stone, as divided among the gran- 
ite, limestone, marble, and sandstone quarries. Table 21 shows the 
accidents by causes as well as by industrial groups. The fatal and 
nonfatal injuries are also segregated. 


QUARRY AND MINE ACCIDENTS COMPARED. 


Table 22 shows the total number employed and number killed at 
mines and quarries during the eight-year period 1911 to 1918, inclu- 
sive. The fatality rates are based on the actual number of men 
reported employed. 

Table 23 shows the number of men employed and number killed in 
the quarries and in the coal and metal mines of the United States, 
with the fatality rate based on the actual number employed and 
the time worked. It also compares these industries on the equal 
300-day basis. 

Table 24 shows the percentage of fatalities by principal causes, 
for comparative purposes, in metal mines, coal mines, and quarries. 
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TaBiLe 24.—Quarries, metal mines, and coal mines: Principal causes of fatalities‘ 
showing percentage due to each cause, by years, 1911 to 1918. 


Cause of death. 
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TaBie 31.— Number of active operatives, by States, 1911 to 1918. 


QUARRY ACCIDENTS IN UNITED STATES, 1918. 


1916 


Number of active operators. 
State. === 
| 1911 | 1912 | 1913 | 1914} 1915 
Rega | 
Alabama. (230.352 nse ee epee 32 29 31 28 | 25 | 
Ari7zOnae: 2022S cee ce Ye eae ea 17 13 9 13 8 | 
Arkansas 2Apsotd b ag hee t em hee os | 28 36 17 14 | 16 | 
California : 130 122) 118 112 96 | 
COlLORECOM tase Sete nee he ERE 55 39 42 41 38 | 
Connecticut a 48 49 49 45 | 42 | 
LN Toye Fe¥ Seige NS Tan ie eae ae Sey ae { (@) -| -(@) 7 8. 
Georgiaes.s-.-- 44 34 | 38 32 30 | 
Tdaho 20 17 |} 16 14 9 
Minois 204+ Sets) eee ae 95 | 90 | 86 77 70 
MOANA posse. ocak eet Sree eee 114 102 | 94 82 82 
TOWa kes teocs : see ee eee 75 69 54 45 43 
IKOTISAS tects o cee: te ah een eee eeee 99 68 66 54 | 45 | 
Kentucky) =2.7 aS ie Seen 104 88 7. 66 | 62 | 
BING: eis SL sc ce es See Ree 82 63 66 52 51 | 
Maryland eo encre tee one eee nee 59 64 | 56 54 | 45 | 
Massachusetts: 206024. 9e eae as 126 122 121 108 | 106 
Michiganies<2 = Sa-Su sa Gp Riel Le, aa. | 30 | 32 | 31 33 | 30 | 
IMInneSOpas tesa Seen O cee ee eee 91 7 62 62 63 
MISSOLITIER Ce Ban Se be eS Ua aa | 17 134 | 107 112 | 1i1 
Montandrs tooo. ayes eee See | 16 | 15 | 14 13 | 12 
Nebraska oc acetone Saati 11 12" 10 | 15 | 15 | 
INTO VACA cep ens cap rN ee | (a) 4 | 4 | 3 | 3 | 
New: Hampshires 2c. cctcescecnee 29 28 | 27 27 | 31 | 
ING Wi CTSOV: 235 Seis: Ee Oa ee NR IN 92 81 92 | 80 | 77 | 
ING waillie xd CO: Seep es. so ane ie enone 11 9 6 10. 8 | 
EN CW) PORK as Ap hee tee Sea Re 353 | 181 | 178 138 | 161 
MN Ortn Carolin see: sees ae Oa | 34 30 | 27 | 24 29 | 
0) 0) Fa fl Spee ae SO MS te AS A RN | 231 193 | 178 | 163 | 167 
OKlahoma.-2.-5. 2: Aes a a ae 33 | 19 16 | 13 19 | 
Oregon 25. 22. e ee ee cea ee ke | 28 18 16 13 | 19 | 
Pennsylvania... .- Be eae Ray fo Sheps 966 735 710 | 675 | 656 
Rhode Island acn-cee ee eee ae | 15 16 | 15 | 15 | 15 
South: Carolina 05.06 s eee oe eee 13 | 10 11 | ll 12 
South Dakotarsee ste -aeee eee eee 20 | 21 19 | 18 23 
erINeSsee 242 S525 Ue ew acieee eee (pi 7 59 56 55 
US Na CS ae aa gs ey cebneeatt OIE RSET SESE 49 41 | 42 41 38 
Upp es . Fo og he ee ee ea 40 32 | 27 23 21 | 
Vermontn.23. 1.6: 22. eae eeeeee ey 107 98} 94 87 79 
ar cimia ote dre Seek eee eee 85 72 69 67 69 
WWashin Clon: onc cemageceee eee nee 48 28 25 | 24 26 | 
WiestaVirginia® o.oo scesaeoee ecu eee 61 46 43 | 40 45 
WASCONSIN CS See See ey ion eeaee 166 136 114 | 113 | 105 
VV OMi pee: aha Pere asics 9 9 3 | 3 | 5 
OthenStabesece 2 cece ae cht. somaines 8 7 ll 6 4 
Totals saeen cee once te eats 3,920 | 3,163 | 2,941 | 2,729] 2,674 


@ Included in “‘ Other States.’’ 


1917 


1918 
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Tape 32.—All quarries: Injuries, classified by States and character of disability, dur- 
ing the year ended Dec. 31, 1918. 


State. 


Nonfatal injuries. 


Fatal. 


Total.a 


PAT KANSAS 2222.0. o2 SE eee ee os eons col Pee ae ae 


(US Witic ry: gee eae SETAE aed SR ye tare 5 ae 
Colorado 


INewada je. oo ee. = 22. 
New Hampshire... 
New Jersey.....--- 
New Mexico.........- 

MigwirOnie.ohu. SILC S 2 BericsLee 


LO Pee esa aS Es oe Se el a Se ee 
LEGTSESISA LR yp br Ss a as en tg sea ar 
altomeistsinigce a 22. Cee ee cle 
Punt CALOUNI . =~) 20222 oe aiSachs soot ese 
PERLUOD AK OPS oe sec ses S85 ee. oe = deme 


VIE CUS TEC SR a Ee ee 
WHOSE Vireinige ecco ots -tck cece ok Bs 
WVIBCODSIT So. a coat eto ails Marea tee 
UOTE ee cere ee a ee eee 
Other States so. 5< s-caear scce nencece cues 


Permanent dis- 
ability. 


Partial.b 


a) 


WHa 


| 
| 


Tempo- 
: . Total 
rary dis- | Slight.¢ 
ability | pUeht? | nonfatal. 
25 90 120 
eee a 7 7 
2 3 6 
98 492 608 
25 23 49 
2 36 38 
ree 1 2 
1 23 27 
2 1 3 


46 147 
a 1 
3 10 

1, 466 7, 061 


a Permanent total disability.—Loss of both legs or arms, one leg and one arm, total loss of eyesight, 
paralysis or other condition permanently incapacitating workman from doing any work ofa gainful occu- 


pation. 


b Permanent partial disability.—Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, any 
dislocation where ligaments are severed, or any other injury known in surgery to be permanent partial 


disability. 
¢ Time lost, more than 14 days. 
d Time lost, 1 to 14 days. 
¢ Included in ‘‘ Other States.” 


PUBLICATIONS ON QUARRYING. 


A limited supply of the following publications of the Bureau of 
Mines has been printed and is ava'lable for free distribution until 
the edition is exhausted. Requests for all publications can not be 
granted, and to insure equitable distribution applicants are requested 
to limit their selection to publications that may be of especial interest 
to them. Requests for publications should be addressed to the 
Director, Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications 
available for free distribution as well as those obtainable only from 
the Superintendent of Documents, Government Printing Office, 
on payment of the price of printing. Interested persons should 
apply to the Director, Bureau of Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 

Buuetin 48. The selection of explosives used in engineering and mining opera- 
tions, by Clarence Hall and S. P. Howell. 1914. 50 pp., 3 pls., 7 figs. 

Butietin 80. A primer on explosives for metal miners and quarrymen, by ©. E. 
Munroe and Clarence Hall. 1915. 125 pp., 51 pls., 17 figs. 

Buutuetin 106. The technology of marble quarrying, by Oliver Bowles. 1916. 
174 pp., 12 pls., 33 figs. 

BULLETIN 124. Sandstone quarrying in the United States, by Oliver Bowles. 1917. 
143 pp., 6 pls., 19 figs. 

TrcHNIcAL Paper 17. The effect of stemming on the efficiency of explosives, by 
W. O. Snelling and Clarence Hall. 1912. 20 pp., 11 figs. 

TrcuNnicaL Paper 46. Quarry accidents in the United States during the calendar 
year 1911, compiled by A. H. Fay. 1913. 32 pp. 

TrecHNIcAL Paper 92. Quarry accidents in the United States during the calendar 
year 1913, compiled by A. H. Fay. 1914. 76 pp. 

TrecHNICAL Paper 111. Safety in stone quarrying, by Oliver Bowles. 1915. 
48 pp. 5pls., 4 figs. fi ; 

TrcHNIcAL Paper 128. Quarry accidents in the United States during the calendar 
year 1914, compiled by A. H. Fay. 1915. 45 pp. 

TrecHNnicaAL Paper 165. Quarry accidents in the United States during the calendar 
year 1915, compiled by A. H. Fay. 1917. 77 pp., 1 pl. 

TecHnicaL Paper 193. Quarry accidents in the United States during the calendar 
year 1916, compiled by A. H. Fay. 1917. 58 pp. 

TrecHNIcAL Paper 203. Labor saving at limestone quarries, by Oliver Bowles. 
1919. 26 pp: 

TecunicaL Paper 213. Quarry accidents in the United States during the calendar 
year 1917. 62 pp. 

TrcHNnicaL Paper 237. Safe practice in using wire ropes in mines, by O. P. Hood 
and R. H. Kudlich. 1919. 9 pp. 


PUBLICATIONS THAT CAN BE OBTAINED ONLY THROUGH THE 


SUPERINTENDENT OF DOCUMENTS. 
Buuietin 160. Rock quarrying for cement manufacture, by Oliver Bowles. 1918. 
160 pp., 6 pls., 31 figs. 25 cents. 
TrcunicaL Paper 18. Magazine and thaw houses for explosives, by Clarence Hall 
and S. P. Howell. 1912. 34 pp., 1 pl., 5 figs. 10 cents. 
TrecunicaL Parer 73. Quarry accidents in the United States during the calendar 
year 1912, compiled by A. H. Fay. 1914. 45 pp. 5 cents. 
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